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Dysfun;tions in Readinéa&iiabilfty: ] -
. There's More than Aeegs‘khe Eye ] ‘
‘ ‘ DENNIS F.- FISHER .
.- ' Introduction
Over the last decade there has been a resurcence of research ;n
psychology direct;d tOwérd reading. We no longer depend on catch )
- - B}
phrases, like word identification and word recognition skills, to
k;ep us separate from educational researcg. 'Ue feel confident enough
in what we do that we just call our research reading directed. Unfor-

-

. (]
tunately, thz pletrora of researcn efforts-has led us to a t-eoretical

morass. !t is true that at test army cne theory provides.but a3 partial

explanafjpk of the reading process. For tnis reason | will not propose

’

a new theory of recdiing, out will atterpt to ¢o~bire a ratrer si=plistic

mode' (Hochierg, 197Q) with a ruch more formaliz&d mode! fLa3erge and
ha}

~

Saruels, 1574) in order to show that by accepting them as cd

” ’

we have a means of describing basic reading processes as well as a

]
Aol
o
3]
1]
%)
(ald
V)

Peans of identifyirg possible loci of dysfunctions apparent in dis-

abi“ty. . '

>

In this paoer | will describe sc—e basic pétiern analyzing func-

tions that ocaﬂr during reading. ,These functions deal rainly with the

'
-

analysis of typograshical factors such as word -shape, spacirg, and

v

orientation, tut wi'l be shown also to interact with contextual vari-

ables. Although feellngs have been expressed that these considerations

]
are not what reading is all abcut (Posner, persomal communication, 1974) .
. ) '
research efforts of my own, Lester Lefton, Frank 5mith, Pay! Kolers,

. .
.

.ﬁggrge McConkie and Keith Rayner tend to refute these negative feelings.

<+
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A
v ' . The data <o be described have. been derived at boih behaviorally ard
. ., ., with eye monitoring systems, developmentally and with adults. ,These
. - ~ .
( N data will be interpreted in terms of processing efficigency at the

[

peripheral to foveal visual input level and at the grapheme-phoneme

transformation level.

i

i ) Typography - Irplicaticns for Dual Proceseing

A few years ago | beclme intrigusd by twp research efforts that
examined the effects of typographical manipulations upon reading
speed. The first of_tnese was found in an unpublished report by

Hochberg, Levin and Frail (1966) whlch was reported by Hochberg (1870},
" in"which children were -asked to read m0§j[§ted fext, e.g., spaZes
-

betweert the words were filled,withfi}s and &¢'s. In effect, these sym-
) -

bols were added to eliminate word bdundarics of spacing cues. The

L

results were reported as indicating that the absence of word boundary

cues Interfered with reading fluency in the older children (5th and 6th

graders), but had little efféct on the younger ones (Ist and 2nd graders).
The data were in:erpreted as' Indicating thaﬁ/zhe older children were
P -
. - processing rather large ua|ts of information which require word bGundaries

.
'

. for differeatiation, whereas the younger children were readnng in a

‘ mor;zéf///;i::y fashion- (letter-my- l//;er or. woed- by-word) and the
s removal of the word boundary cues had little _or o effect on their
feading speed or oral reading»efrors. 1t was hypo;hesized.;hét the

e . s i A
older children were at a ''disadvantage’’ because thay were developing

’ . more fluent-and efficient skillg through the use of the' periphery-and

the mutilated word'EOundary cues interfered with tbe!r‘stratégy:
‘.o - . . ' " * X
' Younger children were sti1l] tound to foveal processing and.therefore

» [

(3
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it didn't matter that the boundary |nfg¥nat.on wss missing. K recent

closer examination of thzse data tends to allow for sqQme questionifg

-

of the conclusions. Some procedural techniques, for exarple, both the

"second and fifth graders.read second grade paragraphs, and the rain

chariges in performance see~ed to have been restricted to fifth grade

poir reacers. lrQnically, however, the theoretical notions expressed
by

. -
Hochkterg have subsequently teen confirmeq by my research efforts to
-7 L J

be descrited in more cetail below.
. i T
The seccnd source of intrigue ca~e from the data reported by
» . [}

Smith (1368) and S=ith, Lot: and Cronnell (1943). They used to%h
reading and rultiple target search tasks to assess word ¢hase effects
bn readirg and search efficiency. Their rmanipulations incluced
élteriﬂ; of letter size asZ cases of the letters within words. 'Whzrn
} ) . . . -
aH the words were in upper case Tittle difference was found either
on reacing speed or tarset search efficiency;. However, in the condi-

£
tions where the upper and lower cases -ere alternated and also varied

’ .

L - C . ) ce
-in size, reading speed decreased by over 20< and target search efficiency

-

was reduced by 10z. They interpretéd these data rather narrowly in

terms of feature discrinirability and claired that recognition consisted

of attenﬂing to.sets ‘of feagg:es,and.not siroly the shape of the word.

- N v

Further, they clairmed that unfamiliarity with the'mutilatedlword form

=

should not effect word identification.adversely unless discrimination of

the features within the word aré impaired. In subsequent research,
Coltheart and Freeman ¢1974) found even greater d;écements in recognition

performance was found when words, rmutilated typographically in the same

ways that Smith's stimuli had been mutilated; were exposed tachistoscopically.

- .
Ko
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I will hope to make the case below that ohe-o?'ghe reasons accounting
0 - ] -
» . i . L ’
" for fhe greater decrement with tachistoscopic expgsures 1s that sub-

jects cou]d nat benefit in any way from a perjphera] retinal prescreening

f the words to be recogrized. In'addftion, furtheﬁ verification of-

word shape 1nf]uences nave been describied by Rayner (1976) and Raymer

and Hagelberg (197€5. ) C .

-

So far | have identified two types of typograbhical cues, word
boundary and word/shape, which efFect normal reading - effxC|enC/ !

went on tc hypothesize in 1373 that the pr|nary disruption Caused hhoﬂ

"these cues are rutiliated came at the peripheral visual’processing

level and hoped to find sore unteraiyave effects between the~. The

initial assessrents ofgtnese twd cues were rade vith adults ~They

were asked to read paragrazhs that were typed in norral case, all

H

upper case or alternating uprer and lowgr case. Additional manipula-

tions were mace upond.ord tadndaries. These were: normal spacing

*as normally experienced; f;lled cpaces wuth 's or + signs depen?ung ’

on tie size of the letters, and no spaces at all where all the letters
- - -
were run together. These w0 types of manipulations'}mre combined

-

factortalfy for a total cf S typor'aphical combinations.

These data |ndrcated that as- long as word shape or word boundary
infornatlon was ‘ disrupted, readuﬂg speed slowed down. Uhen both of
these cues were absent, e.g., alterna-ung case - no space, reading speed

| was reduced to less than 1/3 of rormal, the fastest.reading levels were

.
v

achieved ohly on those conditlons where “word béundary information was
e * s . b )
available and then decrements appeared.in the range of 105, confirming

-

".smith's findings.
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It is possible *hat some confounds enter into the reading task

n— ~
because of the com;rehension derands present during reading.~ In order

to get a "'pure' indication of zossible peripheral visual activity, a

ylisual search tabk w2s atodred in which subjects were asked to find-a

critical word e~bedZzd in the paragrash. For:dhafé] ,  eten though
ne p "ap Y 5

search perfor~ance .as up to 3 times as fast as.reading, thé general

form of the perforrarce curves therselves minicked the reading per-

formance curves .tich alle..ed -2 tc aczcept tre task as an azpropriate
»

iS4}

tool for measuring cerizrera’ato foveal processing stWategies.
N Basically, we =zve rzra t-e first indicatic~ t~at task de-ards such

as comprehensicn a~2 t;cograrstical decading affect ﬁrc:essih;'speed.

. As part of the verification of ceripheral to foseal retina! pro-
. s , . . .

. cessing strategy, one might invoxe 3 “acx.orth (1%{5) "syr~el vsion"
hypothesgis.. THat is, as the gerigreral vigual field becorss rore

A9 ,
complex there is a restricrics or a-constriction in the a~ount of

inforrmatien availabie durirg firatic~, We might assuve trea, with

the manipulation jus: descri--d, that as the tysography becomes ~ore

mutNated, e.5., spaces are re-oved, less inforration per unit area

is processed. We ~ignt expect that exe rove—énts should becore
i ‘ . .
more frequent, the inforraticn taken in during a fixation should be

*

less and strictly foveal as the periphery is rendered dysfuncticnal.

<
v

The reduction in co~prehensizn demands between reading amd search

) should act ta reduce the load of peripheral retinal processfng

[

-

" and hence we should find larger- saccades of shorter ‘duratién indicating

-

more processing per fixation. To review, reading speed was reduced

to 1/3 of norral when word shapé and vord boundary gues were mutilated

ERIC o 7 oo
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as ‘in the afternating type - no space cocndition ‘and search speed was

\ :
approximately 3 times that of reading. Table | summarizes the eye
movéﬁent‘scan path data for t~o typographical variations recqrded during .

reading and search shown in figure 1, It can be seen by line discon- ___
. ‘. -
tinuities that more fixations are necessary to cpver the same amount of
r'S - S—
text when.the typograchy is mutilated and likewise fewer fixations occur

¥

during seargh. .

............ eeccowcccceccessmsseprccvrecan

INSERT TASLE 1 AND FIGURE | ABOJT HERE:

We have then tasic cata indicating that both typographical factors
and comprehens,icn demands eff;ct the rate and amount of information
processed per unit tire with verification‘of peripherél and’ foveal
processing. The next question that came to mind concerned the develop-

'nental progression of these prosesses. With the assistance of Ann
Spragins apd Lestér Lefton, e%q moverments of 3rd and 5th graders and:
adults were monitored while they read and searched text that had case

" and space nanip&lations. The resuits indicated that over gr;He lesels,
ébout twice as many ch;racters are processed per fixationrduring search
as when reading. - That is, increases in the size of the perceptual span
occurs with experieAce. Fisher andAL?fton (1976) found that when simi-
I;r grade levels are asked to read these mutilaiions, differences
between reading normal type - norm&l space paragr;phs and alternating
type - no space paragraphs increased directly with grade level. In-

o Other words, reading and search performance for the early readers was

qulté'slmi!arlfor both normal and mutilated parabrqph;, whereas large

ajfferences, similar to those desaribed by Fisher (1975), appeared for

v
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toire which allo.s tre~ to rezress to a word-cy-word when the task

“the adults. These data wereeinterpréted as indicating that reading

speed measures across these various rmutilations indicated a stepwi;e or
inc}ementél imcredsz in the use of’ihe visual perighery with experience., :
We now have arcther step in our attemnt to describe reading. With .
more experience thsre see~s to be g developing dependence ‘upon the ) | ~-
periphery in aiding tne expansion of the perceptual'sban aHd’fqr detect-
iné cues ;!égt where a subsequent eye move~ent ‘should Ia;d. Early
readers do not have these ceripreral facilitory processing strategues

and therefore ~4st -2l :553131?/ c~ f3se5] word-by-word or even letter-

by-letter processirg strategw. The Fister and Lefton (1976) behavioral
Y P 3 s .

w

data were confir-2d ¢, the Spragins, Lefton and Fisher (1c76) eye move~ant .
]

data. Acditicrally, these <4at3 .ere interpreted as indicatirg that
[ 4

although deveicc®ent leads to irc-e3u2s in the size of the perceptual

span, adults are still Fliax

’

¢ érzych to rely uoon a processing repe- -

———

demands- it. Tha: is to say, when reading the severe mutilations of
R \ * . /
no space and altérnating type *re acult acco-plished readers reverted . ///

back to a rore e]ereptal word-EQ-ﬁord or gven letter-by-letter proces- ///
sing strategy »s reflected ty reading speed and eye roverent satterns
which were the sa~—e as those of ear)} inexperienced readers.

In the series of éxperiﬂenfs reporied by Fisher and Lefton (19763,
additional emphasis was placed upon the role of peripheral retinal pro-
cessing strategies. It had previously been shown by Lefton and Haber
(1974) that as letters were’preseéted at varying d;stances from fix-

ation, e.g., from 0 to & or the spatial equ¢va/pnt of 16 letters,

reaction times, based on sameness or differentness of the letters, ﬂere

’
-

.a
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ro. " \ ) ) . . B -’
Hireé%ly related to retinal eccentricity, i.e., slower times further - ‘

from the center of fixation. It seemed essential to be able to demon-

-

' ’ ' Lo, . . .
strate that not only does Feaction time increasp with retinal eccen-
5 e F

tr%city, it also deéreases with increasing pefceptual development. That
. . N~

& : . '
if?‘the youngest subjects should not only process fewer peripherally .
écclintric letters, but their overall mean reaction times should be

sJower reflecting an Inadequate acquisition level of_the pe(ipheral

‘

Jetinal progessing §tra;egy. These expectancies were confirmed by the
—— . ®

data shown in Figure 2.

L R N Y L.t

Implications about . peripheral retinal'invdlyemeﬂt are not new, but
they have-gone generafly without 59bstantiai notice. Poulgon (1952),
Mackworth (1965) and othe¥s including Woodworth (1938) ‘have demonstrated
a substantial ""tunnel vision,effe;t” «hen theﬁpeggpgéry’T§‘active and.
sub)ected to v;rious'manipulatiéks of textual density. Tinker (1951) ,

had shown the rélatioﬁship of reading speed te typographical features
- and contextual difficulty. Those data havesprovided us with an awareness
, that the effectLye°percep;ual span or peripheral retinal involvement is

-

. totally .subjective and sensitive to 'task démands.and memory load.
Two experiments_variouéf? reported by Htéonkié and Rayner (!9?&),
. . McConkie and Rayner (1975), Rayner (1975a), Ra;ner (1975b), Rayner and -_~
- ‘ McConkie (1976) sought to de;e;mine the degree to which reading ~fi-- -
‘ cfehty was dependent upon parafoveal or peripheral inptt., Both studies

utilized eye movement monitoring of text displayed on, éRT's. The text T

itself was mutilated In such ways as to change QW -(critical word loca- * '

1 i
/




\~fﬁernpheral |nvolxenent in readang processe dfrectly mimicks the fall-

-

ESE R
.
-

N

z

e

. pr er a direct perception interpretation or one in which fixations .

o

. —~ . T .
ti;:;\§>\chahging the initial, final-and interior lgtters gffecting ¢

.§

word shape a;},|dent|facatnon gt various locatuons/away from fixation. -

In shOrt erﬁ adalts they fecund-that by chawgang typography around
Ve
CWL w9t certain spec ifiable distances froedr;xat»on semantnc interpre- ) .

tation of the word was avarlable }- 6 character spaces fron the fnxataon :

AP

whlle cues such as word shape, initial and final letters, are avanlable

’
»

from Zﬁ)Z spaces or a maximum of about 4° to §°. Their disqussfon tends
. . : ' ’ ,
to degrade the parafoveal involvement in efficient reading. As they
= - . . o
1y 4 .

s -

s
are spent prnmarxly deternining the nsture of the text within the

ftx*fed regzon rather than in an hypo~nes:z.n~ of what is coming next

qu directing Subsequ;nt eye mOvemrents. In s“ort,,they claim that the

1
~

Jnformaxion‘gotten from the periphery is of no predictive value.

-o

Mclonkie and Rayner! s prirary a?gurent is zhat word recognition :

functnons are left up to _protessing at the fovea centralis which is o
. :

equal to approximately 1—2? of visual angle. They clain tnat normal ] '
. [y N .

off\of the acuity function. ‘That is, at I°, 28', acuity is 75% of fix-
P

[ .

ation, at 2°, L5', it is already reduced to 45% and at 6°, 30', to 25% :

of foveal fixatian acuity. -1 find little disparity between these
figures and they claim that there is a 5 imitation or the. equiva-

lent of about 20 letters maximua from which visval information can be ° -
. PR § '
assessed n the periphefy. There is however,,an—lmportant dastnnctndn :

o

that is bemg ‘ove¥lopked and that d.lstxncttonpis one that can’be defmed -

as the dcfference betweed visual pernpheral acuity and functlpnal peri- /

phera! acqity. The three pieces of nnfornatIOn -are taken as evndencg
\

- [
]

” . e .
. N : *




) ? readlng effuc:ency to 45 characters (the equivalent of about IO words)\"‘l

- e
AY)

S for opefations of”thz latter, The first of these comes from McConkie
aqd Rayner themse!ves.‘ Gverall, “their éasa Lndicated that the windou’x

size (d(stance fron f:Xatuon to CW.) effects contlnue to facllltate

{ - ¢

but clalm-thag they\were due to artifacts pr oduced by the experlmehtal
& .« - \]

techaique such as CRT dugplay changes rather than. changes in w:dth~of

. .

field of attention.‘_Sec0nd,.Poultop (1962)-had indicated using,another
' P ) . N ) A ' v
variable windo. technigue,, that re3ding speed decreased substantially

when Ehe window aize is reduced from 14 to 5 wérds, substantially rore
than the 'ridged estirates provided by Mcbonkie and Rayner. Third',,
. ’ N i
_ early data reported by Luckiesh and Moss' (1942) showed that the percep-

tual span is not necessarily related to acuity measufes. That is, the

- o .
span rerains relatively constant (at about 8 gharacters) when type size’

.

i's changed frorm 4 points () point:'= .0}38 inches) to 18‘gpint§ - a

. /—~ N
retinal- irdge change,of 1° to h‘S in l!near visual - angle.

Hochbefg (T§76) has recenfly also taken issue with HcConkce and .

]

Rayner's |nrerpretasaon of their data. He feels very uncomfortabJe

‘with ‘the notion of si@ulténeou& peripheral and foveal word recognition

< o 5
- »

processes.. We will examine.this lIssue ‘in more detail later.® However,

‘uslpg the ;pan gstlmaées of‘HcConkie a%d‘qune( he.in;grpfeté th%ir ) ae
data ai iédicati?g that peripheral word shqpe.préccsﬁing helps the '
skilled réader fo identify message. sirings up to'lz-!b characters ...
.long as avunit, and then only if they are‘speech units and are hlgh)y
. redundant ones at that,‘ The &, letters that are dlscerned foveally
phus whai s peripherally discerned-oid In integrating dtstsnctive

featurei which assist,tﬁfough pre‘prbces§tng, the recagn!ﬁipn.qf }hé'

A . , .
- , ” “ . '
. .

.
- . . . ~ L) .
) . a- "
. - v
.
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. weeks after reading a passage pesple still rerember, and can recognize

~ 591

»
string as a wnit. | feel that what Hochberg is describing. here gives

L4 . . .

-

@ good approximation to what occurs as we read. The involivement‘,of

~

different ‘strategies depends on the type of materiai ‘and ’demanc’S’ pre-
. [ ]
" sent when we read.  Howaver, |-feel that he is Becommg tqo bounded by

the 12-14 character estmat’é of HcCon»de and R

’

,-pm.ma ry

_rgason for thns is that there is‘no way in Whl? can truly relate

those data to functional peripheral processing: ?

<

Quite another set of typographical pamripulawions have been des-,

» .

tribed by Kolers and his acsociates. In short, contrary to prfevious .

intuitions, Yolers,-in a 'recent article (Kolers, 1975) titled ''Remen-

berivpg. Trivia", and | rere-ber the paper well, points out thai 2-3 ‘

v

/

typographical chard’cternstifcs and th at is rot trivial. Kolers ‘and
/— \

Ostry J(1974) had sh Wi tha’ the typog"a?hncal mforr*atmn ncrﬁa”y

/
) taken for grant?a‘a’s not be(fng part of t% ncrral mamory processes

4vere retained for up to &4 .week;, and the typographv aided semantic’

r.nemory.A Kolers and Perkins (196_9) had_exam?ne‘d reading speed ancg

;‘. L3 . ' - - 3 . . M )
naming errors using a_series of eight gedmetrical transformations of

‘ T, -

typography. These included' sen:?ns left tc right, seruen'ée mght to

left letters wnth&n words (left to rlght, ‘right to left) and vertlcal

¥

inVersions. From this they arrived at 3 hierarchy of processing or

v

pattern analyzing difficulty. 'Ko’l}rs (1975) went on to show that the
&zombinat:on of ty hical or graghemic information and the linguistic
N 2
tfeatures embedde in Fhé textual -imater {a aided in the reEen:ion_ of

maningful informatipn contained in the text. I'n that study he showed

" that reading typographical manipulations increased in effuciency (sp¥ed

T“" . I

. - -




and comprehension) with practite on that tongfaﬁhyl The study basically

sought to discriminate between the semantic and graphgmic.encoding
T " : . . 5 . ’
processes as single or mutual facilitators in the recognition of sen-

. ’ - . ]
tences. - Thése data were interpreted as. indicating that semantic com-
' . - - ® . .

ponents of.textual material only fa;ilitated/short-iived memory , processes,

whereas the g(aphem?c encoding or pattern an@l?sis.pfocess was more long-

term. Basically, g(aphénic, phonemic and semantic processing were con-
sidered to .be complementary.
| hope that | have made the case here for the importance of:

typographical considerations upon efficient rgading processes; peri-

A

phefal-retinaj?processing in effecting efffcient reading performance;
and the comp!enen&g:;.nature of typographiéal (graphemic) and semantic

processess
Models: The Whole is Equal to More Than
~%
the Sum of the Complementary Parts

Hochberg (1970) and Hochberg and Brooks (1950) describe a rather e

simplistic two stage mpdel of ‘reading. The first of these is Peripheral
?ear;h Guidgnce:i It was hypothesizeq to be a prOC;ss that is activated
dqrfﬁg eye movemfﬁts'and ‘tuned to pick up contours (physical cues and
fe;tures) in,tée periphery. Jnformation about Important cues and

features is then.senf to a hi%ﬂér processing unit, Cognitive- Search

-

- '
Guidance, for integration and meaning extraction. As meaning incréases,

the peripheral search guidance mechanism Interrogates larger areas of

tggt: It Is simply mot the responsibility of peripheral search guid-

ance to handle gontgntualiinformation beyond the.point of feature
] g ) L] - 4

discrimination of such elements as word boundary and word shape. It is




e,
likely that once these peripheral, cues can no longer be discriminated,

a§ In the case when we mutilated word boundary and word shape

> -y
, .

. peripheral search guidance is rexdered dysfunctional and search and-
reading become totally foveal activities. Thus foveal processing
e

. -strategy is witnessed by early reading performance and advanced C

reading perforrarmce with rnutilated text. . N
Hochberg (1976) has recently extended his original attentional . -
model of reading tc include the notion of implicit speech. In éssenée,

. he has become highly critical of traditioral measures of estimates of .
. B -4 !, .

*
Y

parafoveal processing which are based on subjective reports, because

he claims it may be the function of the visual petiphsry to ''constrain
the effects of subseguent foveal fixation (and not prirarily to pernit
. ' .

recognition qp the basis of peripheral vision alone)", p. 401. That

is, what he is proposing and what | am advocating is that the periﬁheral

processing amounts to a pre-screening of the visual textual input. -He
goes on to make the claim that the subjects' eye rovements while reading
are clearly being guided ''solely' by peripheral indications of where

T

- he should look next and that the periphery is only responsible for

~
- £

N picking up the grossest type of visual information. Consequently

. there are codfounds in our uaderstanding of peri&heral/visual acuity

hd

and functional peripheral acuity. That'is, the main function of ,

»
.

peripheral viewing is to direct the eye to subsequent locations

K4 and when the eye reaches that location to provide a second view of

lmportént elements which Hochberg considers to be speech strings. The

N !

complementary'a§pects of the peripheral and cognitive search guidance

i mechanisms aid in the readef's ability to change strategies depending

.

15 f E -
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L " upon typographical considerations, contextuar/zaastfsints and task

: ' . P

demands. f . —— .

.. LaBerge and Samuels (1974) also propose an attentional model of
S
k. - ' readiﬁg. The model is dependent ypon stage anaiyses. It bégins with .
decoding graphemic information and ends with }nterpretation of the

- .

contextual material. in its initial stages there is emphasis upon

. 3 - -, . ‘
feature detectors: to letter codes to spelling pattern analyses and
. ‘ y t ) -
~eventually a visual word code analysis. In essence, the model proposes
- ‘ ¢ ~ -

-

- the more experience ‘the beginning or early readér has, the more autas
matic 5uctg554ve stages become. That is, with increasing practice or

14

experience the reader becomes more sensitive to word shape and spelling

péttérn shape and the rgge automatic the processing of visual verbal
. Y

. . informatidn bedomes with less attention necessarily dedicated to
’l, N -
graphemic-decoding skillf‘which allows higher order processing stages
to qecodp more %E the attentional cé;acity. However, if unfamillar

patterns are encountered the attentional rechanisms can be redirected
back. to some @more elgmental, e.g., feature detector or letter code

. y ~ .
. ‘ stage, so fhat higher order processing may be accomplished even if "’

at a sTower rate rather than stymied by uninterpréted graphemic input -

& reversion not unlike that described by Fisher (1975) and Fisher

. R . P .
- . and Lefton (1976). ‘in essenca, practice leads to automaticity,

-

e h&lever, automaticity disengages when att;BtTan must be redirected.
a _ Y e ,
- ) LaBerge and Samuels are justifiably concerned with the unitizing

] —_—— . -

;) of visual information and propose that It takes place either within
the $isual system or at,the dhgnological encoding level. 'For the

éxpeilencgd reader, fhe particular location used is optional. If

i Id
hd * . - -
.

Q i ‘ . . ' o | . 1}3 . ] -
” . ) ’. . .
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EE he 'is reading easy material at .a .fast pace, he may select.as vispal

units words or ‘even’'word groups; if he is reading difficult material
. » - "
- . - ¢ . . )
o 'at ‘a slow pace, he ray select spelling patterns and wnitize these

A
into word units at the phonological ievel“, P. ,06. For the ; / j[
’ . . : re /
accomplished reader, once the gtaphemic information is successfully ﬁ/
acer _ by

’

. . . o /
processed by the initial visual memory system, it passe§ on to . i/
. ' ’ . z
_ - N .
* phonological memery for specific phonological encoding/, thén to .
4 !
v, . C
episodic remory and response systems for either highdr order inter- !
* /

L v

pretations or output. | might speculate further that the first two

of thsjg/grocessing stages are particularly critichl and will eventually
' | / .
prove to be primary locii of breakdo~ns in the rezding process.’

f
‘
’ - .

- - Let me .describe in more detail the co~plementary nature of the

“ . ) J
Hochberg notions of PSG and CSG and LaBergke and Samuels'.notion of
< ' .

"automaticixy: Figure 3 sho.s the initial visual me~ory system .in

LaBerge and Saruels' model,mith feature detectors, letter codes,
/;

- ‘ .
spelling”pattern codes -and a visual word code processing progressions.
- o - .

---------------- s ceooe -

INSERT FIGURE 3 ABOUT HERE

D am
_To the left of the figure has been added what | consider to be a
critical first stage in processimg of the visual-verbal "information.

This’§tage includes inforhétion flow from the peripheral retina to

foveal proéessing. The perivhefa}“fnput is at a 'preawareness’’ level,

' but it is critical to gross cue screening and the subsequent determi- .
. . - . . o

. nation of eye movement sequences. Once the peripheral information is

o

. brought into ‘the fov%P; finite feature detectors and attentional
! . . 4 . .

v ) ' .
# mechanismd take over. . )

e




-

- ' -,

A more complete processing chain is represented in Figure 4,
- L 4

........................ \.
INSERT FIGURE 4 ABOUT HERE

..........................
KJ

‘ ’ ’ L .
In this figure the same peripheral to foveal processing flow cdn be
[ o

witnessed. At the first fixation visual memory and phonological .« e
. ) ) r
memory Systems are activated which then put the CSG mechanis® i L

operation. This CSG activation provides two necessary functions.
’ . * ~ A \

The first is a basic establishment of meaning, whilé the second is to
proQide PSG.with clues as to highly probabilistic word shape and word

. length ‘information which may appear further along a line of text.

i
+

Opera;ibnél!y,»we see that with more difficult material,.e.g:, 3
chemij‘ry textbook, there is a shrinxing of the functional field of 7
view and eye roverent travel extent. When comprehension demands are

minimized; as in a textual search task, there is an overall expansion
- i Q: -
of the functional field of view and eye moverment travel extent.gp

Developrentally, there are increases in the size of the perceptual

Ny

span and theﬁd@sténce eye movements travel. These changes rmay well
) c : )
be interpreted as indicating.that a greater utilization of PSG develops

3

.with exper}ence'add {egds t% consequent increases in automaticity.

: In short, | feel that é; unﬂerstanding of the}complementary

nature of PSG, (SG and automaticity is cniticéllto an understanding

of the basic reading process;;. Hiihqg; peripheral Eetina{ involve-

ment unitization is encumbered and provi&és the first source of diffi-
[}

culty in'reading disabilities. The second sourie of breakdown is at

the grapheme-phoneme transformation poin{. Here it is likely that the
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disabled reader's cognitive search guidance mechanism dysfgnctions. Y

It is proposed that prediction and hypothesis testing are aided in

normal readers by the pre-processing capability of the.periﬁhery.

These capabilities become more proficient with experience, i.e.,

-

approach automaticity, in“that phoﬁological and visual remory systems

increasingly interact more efficiently. The PSG systemn Of dysdexics
- ° «

- m3y remain constrained or -in a stagte of "functional tunnel vision'.

.

- - hd . .
These constraints put a heavy loadupop foveal and phor

jfwl pro-

cesses: resglting in little or no feedback from CSG to RSG. Cpnsequently,
be . $
we witness wora-by-asrd reading serforrance with many ‘regressive eye
' , .
movements indicative of merory overload. )
N * o > "\
' ' . Let's Read: Irplications for

-~

Pre-processing and Automaticity

/
/

In egsence, | will provide an analysis of hou task, context and)

.

typography effect peripheral retinal processing, how that éro:essin§

\ ¢ ,
subsequent 1 effects efficient and rapid inforration search ( as rust
oy, ™ ’
,occur during reading), and hq:’automaticity develops with experience.

Basically, ! am going to describe the relationship of input varfiables,

.experienfial factors, and othey chara. :zxristics of the reader as a

s

dynamic information processor.»é#d/;hort, such an overview incorporates

L}
.

perceptual activity, medory processes aqd verbal associative functioqs
as well as subskill activitfi?/such as p}oductionlof single letters,
"speech sounds, recognition of discriminate features of graphéméé, etc.
Reading is accomplished ;s follons: The initial word in the

'textuali setting is fixated at approximately 14-17 addi‘tional letters,
the predominant Wer of"which we are unaware, are available to

!

. . - 19 . ‘
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¥~ “the Fight of Tixation through peripheral retimal processing. The—tndi= — ~-‘
; _vidual then makes a second fixation based upon the identificition of

' information taken in durirg his first fixation and additional cues

A )

picked up from the periphrery, Meanwhile, the initial word foveally
fixated has been attended to and passed the early visual system, hope-

fully intact as a unn;. to the visual cortex and to phonological/articula-

tory language traﬂsformatlo“ areas. A previous fixation indicated that

2 "meaningfd}“ word or at least a long one would“appe>? subsequent ly

-

. . ~ in the text and is fixated next. That new and seemingly interesting

. . [
‘'shape located about 1 or 2 words away from the center of the initial

fixation did not proyide very much meaningfuf information because of
acuity constraints, however, because of its size and shape allows for

an ever so slight amount of pre-processing.--lnacreasing-amounts—of —

pre-processing occurs as more meaning is established. Subsequent fix-

. T e 1

ations are then dlrected by hugher order processing and peripheral

retinal information which then serves as a feedback loop guiding the

;culomotor system. The accuracy of eye movement;, their angular extent

and fixation duration are getermined by exderience, attent?op and level

of automaticity. ' . . _ ~
An eye fnxatsoﬂ duratlon during readlng lasting apprpx:nately 250

msec may extend as high as hOO msec depending upon experience and 7

< l . textual difficulty. An eye movement takes approximately 207'40 msec to'

| 4 4 . : - .
~execute, and is most likely to be found at a location previewed on a Rt

¢
~

:jf' ’ pilor f‘ixatlon Fulty 50 msec prior to the begimlng of that movement ,

1
the muscles of the eye' begin to tughten and. pregare for the movement

- itself, Thls muscle tlghtening or shearing, forces the receptors to ‘
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disguard the information containdd in the visual array.  Similarly,

after the eye movement there is another 50 msec required for the recep-

tors to recover. :lconic storage preserves inforrmation and its duration
as pretty well established at 250 msec (that is Dennis Holding not with-

—_— -

standing). The icon is not an fsolated or laboratory process, but one

that functions during reading in order to sreserve the im%’e while these

shearing forces, which occur prior to and following arh eye rovenent,

"

are rendering us functionally blind (Volkran, 1962, 1976; Latour, 1962).

O0f the original 250 ~sec fixation duration there are only about 150 ) }
I . ,

msec that are dedicated to picking up visual inforration. -~

With the nosral serceptual span being evidenced at about 1.1 .
words or about 6-8 letters we do not nearly need th.s entirg 150 rsac
' LS T ¢

for information processing. Fccording to Sperling (1550, 1961, 1967)

)

SR . ]

- — e e ———— e e e 4

after some initial starting tire we need only about 1D msec per item

on an iter-by-iten basis (if «e assume that unitization is not taking

place here) we fingd -fhat because of response limitations only 4-6

.
< -

items are reportable out of an available i1Z or 16 item array. Moreover,
if we look at normal masking functions we find that maximum raskability
. A S D N
occurs at atout 100 rsec and then levels off. Therefore, we are left
’ : .

with about 50-75 milliseconds of potential processing time which may
well be dedicated to iptegrétion or peripheral retinal procsssing.—

Additional tire may be available depending upon the experiencgzand

hence, Iéve} of autonaticity'achieved by the reader. That/j§, there is 3

+
) P -

possfb”itfthat unitization or] words being processed as wholes tals J
- . ) L D
place #n a very brief time period at the foveal level, consem:ently"dh

v * T~ -,
providing more time for the petiphery to act upon subsequent inforgabﬁ
. ~

-

4
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tion. Although many 3nvestig;tions employed tachistoscopic displays ‘
P - whl&ﬁ represent information in isolation and somewhat revoved ‘ri-

I3

reading itself, experiments (e.g., Lefton, 1973) have shown that with
' experience there is a direct increasing sensitivity to subsequent levels
of approkimat%on to English. This increasing sensitivity can be-;:aggif .

of an enhancing predictability and perceptual span or .in.other words
. - . L 4

with experience automaticity increq;e§%. }
In surmary, we should now be ‘getting a feél for the peripheral

A\

to foveal processing seguence, automaticity, and grapheme to phonere

transformation s%age which is important in acquiring aed inteyrating
(4] .

meaning as well as completing the circuit tetween perigheral and cog- “
nitive search guidance mechanisms. This final main way station is

kl__w___w__-_“;"_§5gp;§§_grigjcgllﬁﬁﬁgz:ghe ngfaél reader it is prabably chated in the

7
- - left temporal hemisphere pdrticularly interconnecting at Broca's area

and Wernicke's area. [t i§ here at the language areas that graphemes

L - »

are transfdrrmed into phonemes and suSsequently_transformed into meaning

//, devoid of syntactic constraint. Meaning is now censtructed of.bits and*

pieces of the visual array through complementary loop-processing of

the peripheral and foveal input systems. As.more meaning is consfructﬁﬂ .

v -

out of successful grapheme - phoneme transformations the periphery is

free to examine largerffeg)ons of text due to fewer attentional cqnstraiﬁts.
| find no great displeasure in LaBerge's and Samuels' analysis
[ 94
of the visual memory, phonological memory,- episodic memory and semantic

e " memory. | also feel that any model of memory that excludes peripheral

. N
- . . . . 5

LT and foveal involvement in the recognitioh proééss and the shift that

occurs wlth'exper!ence§regarding the priority of each, is inadequate. ‘
+ ' ‘ ? M ' b ‘ . - ‘ :

-. X {. 2 ,,»‘.
ic ' - , .22




B e
It is, therefore, hypothesized that this cc=bination of H0chberg and

LaBerge and Sarvels mode!ls substaotnally fits our needs. There is

time during a normai ‘ixation - éye movement sequence for all the normal ,
’ 3 . . P
-

word recognition processes based on familiarity, transitional proba-
A .

bility, feature discriminability, semantic and syntactic assessments

- . ~
to analyze words. We also know that degracding textual material by
— . M ‘ '
Pemoving spaces or other means of typographic mutilation we can reduce the'

.
-

peripheral perceptual span to a letter-by-letter processing strategy~
3 g

in normal réade-s that mirmics first and second grade readers. | will

.
o

be maintalining thro.srout the follo~ing sections that disabled readers

-

will always mi=ic first and seconrd grade.readers, not on foveal Tnput

processing but primarily on the levels of dysfunctioning peripheral- .’

retinal processing and graphke~e - phoneme transformation.

Characteristizs of Readiﬁb Disability:
Two Levels of Dysfunction?
The disabled reader is taken to be an individual who Shows no

uncorrected visual anorglies, no'severe enotional instability, no intel-

lectualﬂdeficit or dermdnstrates no gross neurclogicaT_dysfunct1on. He .
Pt *
\
appears to be normal in every way, and in fact may possesk special

artsstlc or musical ability. He lacks one very important‘gkilf and'that
is tﬁe‘ebility to eead. I would like the reader to keep in n«nd the
basic notion .underlying Hochberg's Perlpheral and Cognntlve Search
Guidance mechanisms and LaBerge and Samuels' adtomatici;y characferistics,

while the complementary nature of both models, “if workable will .belong,

to us all.

‘

PR A i Toxt Provided by ERIC
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o . By keeping these considerations in mind we should arrjve at means

of describing basic reading processes as well as of identifying possibie

\.'rl

loci of dysfunctions in reading disability. To set the stage to iden-

1] -

tify my bias, the peripheral retinal processing level and phonologica]
level at which grapﬁémes are transformed to phonemes will be heavlily -

emphasized. | believe there are four areas of.primary concern. These

z i

.are: language sensitivity; perceptual deficity; peripheral retinal

v - involvement; arid patternﬁanalyz}ng processes.
» '

9 guwr

Language Sensitivity. GUtHFie (1973) found that even when the

disgbled reader possesses a relatively substantial sight vocabulary

they demonstrate inferior comprehension skills and limited use of syn-

»

. . tactic information, expec{ally for verbs and function words. The reason

13

why the sepafation of syntactic use relates to form-class is not quite

understood excépt for the fact thaﬂ Guthrie interprgts these data as

«
2

indicai}ng evidence for substantial syntactic and semantic cue defi-
: ciencies. Kolers (1975) examined the nature of pattern analyzing ability

I s 4 .

in good agd poor readers. Using good and poor readers separated by

/

about S'yeérs in reading grade level, he found that the predominate

errors made in reading normél;and reversed text were substitutional in

nature, thét is, within form-cla;; sgbstituti;ns, ;n; thesé accounted ‘

r for 60% of all errors. However: ggéﬁ'groups m;de 8 high percentpge

: " of these type, of substitution er;ors (753 fbr poor and éz.for'good
‘relders{;"Frém’theée data Kolers counters ;he hypothe;§:\that reading

dlsab!l{ty results from attending too élosglyvtg tﬁQ graphemic struc-

turg at the sacrifice of semantic information.
p .

,ﬁi.'gpposite to be true. That Is, he'féund that it was the good reader

P RN

Thesq¢ data showed the

s 24
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s A
rather than the poor reader who was more sensitive to features in the © .

tyoography, while both groups maintained a high’degree of linguistic’

Sensitivity.‘ . T : . - . ’

¢
_'

- A language sensntuvnty deficit of yet another ‘kind has also. been -
Lt descrlbed‘ Sha!lsce and-Warrington (r975) Rnchardson (1975) and

Newcomb and Mamshali (1924) all have descrlbed case studies in which

- ," s

i the dlsabled reader was unable to process abstract words aearly as

‘e 4

1pfch|ently as céncrete words: These fnndlngs tend to substantsate.\~,f
Guthrﬁe s- fnnd;ngs of serantlc cue d?ﬁlctencues and that it is ruch

.’
more' Unffucult to place a meanangﬁul tag on low unagaabnl:ty i tems

' Sucﬁ as abstract words/concepts. It must _be noted that if we were to
characger;ze young chilidren and earry nprnal readers we—mlght well
~— .
. expect ﬁuch deficits |n h|gnar ord%r faormal ooeratuon process1ng, yet

- -

the preylously lnsted case studues fOund this to. be the case for adult
' - ’
dyslexics and Satz, Rardin and Ross (2977) found it in 8-!‘ year old

dyslexics. . .
’if‘b' i - -~ ' . 1
Perceptual Deficit. Until recently ‘the cause of reading deficiency

has heen attriouted to general visual perceptual deficits in form.
orientation and spatial discrimination (0rton,,1937, Frostig, !968)

' and w:th few exceptions (e. g., Benton, 1962) left unchallenged Stanley,
Kaplan and Pgole (!975) examined form spatial transformations betweeh'.
normal and’ df%abled ‘readers and falled to find any v15ual-spat|al defuclt

In fact, Kirschner (1973) -points out that the “types: of deficits reporied

as perceptual frcm using Frostqg type techniques are totally insuf-

fic1int to account for or aid in any. rened;at:on such as perceptua}

" motor trainlng skills insofar as the skills are unnecessary for reading. N
. ‘ ) ; ' .
41 . ) ! e, .
-~ - - /:: /\» 25 ‘ ) ‘ N
! o . ]
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Larson and Hammill h975) .go 'eyen further and find no correspondence ‘
. LT _between perceptual deficit and éducational-ability. Likewise,<in a
review, Downing (1573} questionéd:fhe existence of a .perceptual deficit 4

.
.

at all and reagéned.that the primé?y‘processfng'deficit was in highef

‘ - cognitive prdcesses prima?ily.in.the.chi}d's ability to recognizeé and

» . *

interpfet grapheme-phoneme corresponde%ées. . B

.

Velluntino, Steger and Kandel (1972) were 8}so interested in

examini#g the perceptual deficit hypotheses and failed to verify its

. existence. Their data suggested a grapheme-phoneme correspondence
problem. Poor readers, in fact copied as well as norral readers but
tended to read with more errors than they copied. Their contenticr

- ‘ was that the visual system was adequate but the integration of the .
<. - Vi

visual information was quite poor. In fact, to summarize "It is our

* %

contention that poor readers arejable to process vispal represeéntations '

as well as normals but find it difficult to integrate and/or retrieve

i i - . Lo P %

* the verbal equivalents of such input. We are of the opinion. that ‘0‘9
P N - . 3 .

"perceptual'’ errors which do occur in word recognition are more than * 3

L
5.
-,
1

.

likely a ﬁanifestation rather than the basic cause of reaQinb'dj§ordér.“

. 113). Coe 4 /
{p _3) ' ; .

. : : it is inf;TEDing that all oé a sudden, after 25 years or more of

assumption, ¢ erceptual deficits can no lbngér be identified. One:

-

aspect of particular note and generaliy Bverlooked was iconic storage -

-

’ -»

chirpéteristics of disabled }eader?t It is one.con;éntion that the
- ' {onger’ the iconic storage (e.g., longer than 250 msec) the more inef-
ficient procéssing into short-term memory. One way to examine the

. “iconic processing is to compare-performance on a task in which proces- ‘

- . .. A . ' }\

B




T~ . ’ -~

C ‘ i . 605
» : . :

-

' ..., sing of the stiﬁuius array is limited (within, but near 250 msec) by a

: ‘ ~
random pattern mask. |f the no-mask condst?on proves far superlor to
' b ~
* the mask condition, we might have one particle of evndence that would
indicate inefficient processing at that level.

Fisher and Frankfurter (1976) made just such a comparison of
., h >
h Y
- disabled readers to normal readers of the same agé and younger chlldren

]

of the same reading level, on a backward maskung task. They were

presented bxi:ratrices in which either 2, 4 or 6 letters could appear

for 200 msec. The experirment was des:gned to examine location angd L,
- .. . ‘ .

ldentlflcatnon processrng as well as iconic professing efficiquizgy

comparung mask Ynd no-nask perforrance 1n a cases, the dnsabled 5
L]

redders performed at or above the level of the control groups and Y

' L4

"moreover, greater differences ware found betw;:;‘ﬁésk and no-mask

-

performance ¢f the control groups than for disabled reédq}é. Granted

~

- the task was not reading, but it did allow. for an assessment of two

vital attack Skills: localization and identification. '

‘ “a .
On% possible reason why the disabled rgaders outperformed their

matched counterparts is that thay were thoroughly familiarized with

»
4

and .could eési]y identify single letters, and that was what the task

A

.was all about. In addnt:oa, the stimuli were all presanted within

4

- the region of foveal viewing - less ;han 2.5 of visual angle. Had N~

» the matrix been much larger or. had it contannff,}rlgrams or larger

words, that requnred hlgher order gocessmg at the grapheme phone}ve

. Tevel, we might have expécted 3 @lbstantially different outcome.

ie

oDl Peripheral Retinal Processing. The data described previougly of

* " Fisher (1973, 1975); Fisher and Lefton. (1976); Lefton and Fisher (1576) ;
¢ 3 - ' AT -

-
x..‘ 4
-

»*
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Spragins, Lefton and Fisher (1976);‘and- those of McConWie and Rayner
indicated the degree to wHic& peﬁheﬁal retinal involvement was
hypothesized to effect reading performancé& Others have also hinted

at this processing function. Kirschner (1975) reviews lat‘eraHKty

i "’fqnctions in good and poor readers. He t.duches lightly on data which
f . Shdw that poor readers were_ as accurate as good readers in identifying
) foveally preseried stimuli. However, when presentation was restr.lcted
,‘ to o;\e be:d:sphere \gspecnflcal§y presented to the right visual field) )
. ' re arded: readers/ﬁ‘ert'ormed poorer than normal feaders. Although we
2" ' are not informed ho: far into the per'iphe'ry he examined; I feel his

findings are in accord with @ peripheral retinal processing i

decrement interpretation. Sim_i]a!reSUlts viere ndbted by Marcel and
" Rajan (1975). They "spread”stimuli out. to 3° on either side of fixa- .

X . . tiom and.four.wd that gocod and poor reader differences were apparent

N '

in 4 right visual ‘field_onily. - ' . . .
4At_the present tinme Fi‘sher,' Lefton ¢ Williams (in preparation)
are examining a similar type of task spreadmg single letters, 3- letter
words. and 3- letter nonsense sy]lables I, 2, 3 or & degrees on either ‘
c -sAde of fixatson.‘ We/ expéct that the further into the right visual
field we sampie"; _t»he greater the 'sepa‘rations‘on overall performance _
bétwe_en the dis'at:led reader and age. llevel matctted and reading level
- K - Iiltched-con?rols will be evidenced. However, based upon‘the Fusher
and Frankfurter projections, we should also expect tl‘\lt the’ further

“we get into the periphery, a greater reduction in disabled reader -per-_

* . R
formance on word‘ cofipared to'noasense syllables and single letters

- Is &xpected. o i




Bradshaw (1974, 1975) discusses some Qery Interesting points

Hsgbrding,the trade-off betveen contextual complexity and peripheral
reting’ involvement. He expresses the view that semantic information
may be available from words: beyondthe one currently being fixated

and, although low level, enhances visual verbal processing. He‘alsg

-

accepts the possibility of a direct route or autonatic processing

-

in the grapheme tc phomological encoding stages. Marcel (1974) also
exaéjnéd the effect!ve visual field and the use of context in fast
and slow readers and sinilarly concluded that a rore effective
efficient use of context tends to enfarge the effec;ive visual

“This expansion rzy witness itself in two ways. First, by
or in other words early sarpling or pre-processirg, which reduces :re
overall®load isual recognition proéessés; (Pre-processing enharces
automaticity). Sééon&, using the rgggfed load tb procgss rore material
faster by redirecikﬁb attention to other processing. «

One final point, recently Mickisn (1974) examined }irst grade
children for word boundary awareness by running words togetner arde
having first érade JFYIdren mark off word boundaries. The data pro-
vided evidence that first grédes "had little idea of what word boun-
darie§ are''. Again, evidence for péripheral dysfunction at this
early fge and on the part of the disabled reader Is getting rore
difficult to erfloo%!' In short, as processing load increases per-
ceptual séan decreases. If this were the case for the disabled

reader, weiyoufd expect inc?easing stress upon memory load because
;' . s - R
all the lnformatbon‘maét be taken in through the favea if the periphery
‘ . ! I X
is dysfunctional. With total fovea!/g;ogessfhg, as was demonstrated

4 ~
°
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290 (ItaIICS'mine). .l am in basic agreement with Kolers except for one
}s§ue, “That issue is his lack of attributability to the-peripheral

optical level for he has never tested it.

. Staller and Sekuler (1975) used the Kolers' transformations in a

letfe}ﬁnaming task and found that both normal and disabled readers

.

perfq;med at the sare-level in naming reversed (rN right to left letters,

read left to right) 6ri;nted individually spaced letters. However, when

-

" the-letters were ﬁormally arranged, the'normal readers did better than

the Qisabled readers. They account for these data primarily on the

basis that the normal .reader is gaining access to the letters from

beripheraldcues, whereas this is not the case for the disabled reader.
Qith'unfami]iar;brientation the periphery provided little assistance.
It willlbe'noted théf”in previously describsd naming tasks, no differ-
ences aapear between.sirple graphemig idéntificption jh normal and

disabled readers.

-

. In general, Kolers (Kolers & Perkins, 1375} discounts’ the necessity

-

fé} stimu’u; generalization, tuned detectors and pre-processing stages.
In fact, .in the case of rM (left to right Jetters read right t6 left)

transformations, the reader reading leftwards would come Updk a word

.

» ) ' -
such”as not or- sawahich he read in a familiar rightward direction ‘

2

(notﬁorvs;w) rather than An the prescribed leftwafa‘(tOn, was). Some-
tim;s phenamena of these génenal kinds are ;tt:;gated to attention and ~
. the ;wltchiné mighanisgtoperatfng‘inaftehtion. Kolers does nbt regdrd
. tﬁ" 8s representing such a slip from ;hq:nonstanda;d orientation tpn:

another. He concludes, “tﬁ}se kinds of phenomena are seén as cases in

» ’ - *
which a faglllar and well-inculcated form of the pattern aSEIysi§ runs

~

hRY
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-

above in Table 1, the eye movements would be expectedkto be close

~

L 3
together, very frequent, and with many regresslons This is exactly

~

what Zangwell and Blakemore (1973) found. .

. Pattern Analyzing Functions. A primary aspect of pattern analyzing

L]

occurs at the grapheme to bﬁoneme encoding stage. Baron and McKillop.

(1975) were-concerned with the breakdown in two processing sﬁiategies.

‘The first~of these is strictly ViSUal and aqalogous to the periphers

.unfamiljar rN transformations poor readers did worse. Horeqver, poar

processing stage described gbove.” The second is the graphene-

‘encoding strategy. Redding d1sabxl|ty was attributed to @ breakdown
/

in e:ther or both of these sequences., . /// ’
g .

Kolers (1975) examined performance of good ané’poor readers while
- -
reading normal and reversed text. He found that both good and poor

readers performed aboit equally well on tests involying language use
1 4 1
’ ‘ e : *

and g’mear, but the poor readers were markedly retarded in aspects

of graphenlc analysis (pattern analxzang functions). Following Critchley

'} R4

(196h), readang dosablllty was eventual!y attributed to a mlsallgnnent

of ''symbols w;th-thesr physic3l eqbodlnents“. In all cases inavolving -
- : L d
. *
readers gained fitfle information betveen pattern analyz;ng .an:luars-

/zat;on stages and pattern recognntion phases. Tﬁe memory of poor |,

. ' - (>
readers for- usage of word-semantic component was little impaired,
‘ - ’ . ] -
therefore the ability to analyze words incorporated into unfamiliar . y
. ‘;—/

typographic patterns was considered to be the locus of the geading dis-
ahillty He interpreted these data as indicating ''that the poor. readar

ls not impaired at the lunguust:c or semantic level nor at the peri-

. pheral optical level-but atghe graphenmic pattern-‘nalyzang level", p
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of f in an'almosg'ﬁhqlly autohatic way, taking precedence over the less - .
" famillar énd less‘practiced skill', p. 264,

Summary. | would like-to summarize this large body of data as’
indicating that the érinary soJrce of disability in dyslexia is ;t
sg%e neuro!égical inpqt transformation iocatlon, nrobably Bgoca's area.
Here visual graphénjé iﬁformatiép‘is transformed or encodquinto its
phonemic counferpart. fhe second source for the disability is a} the
peripheral retinal processing level It is at th;se cwo primary points
of dysfunctlc;\where nnstruct;onal and ‘remediational practices should
be confentrated. ! feel further that dysfunctions at these two loca-
tions are exenpli}ied by two distinct behavioral characteristics:
dyslex{a and hyperlexia. That is,‘;F;/dyslexic is an example of an
indi;idual who cannot read'but is one who can understand; whereas the
hyperlexuc, as desgrijbed by Heﬁegan and Drnefuss (1972) is ore who
. can read very profucnently at a very early age but has i\\Tie or no
comprehenSrqn cgpabtlltles.. Thevforger probably results from very low-
level peripheral ﬁrocessing and medjocre language ??ea processing,
while the/ﬂatter reflects the intact peripheral processing system and
a3 dysfunctional semantic extr;ction system. To describe etiology Is= ,
"quite another matt;? aﬁd may lnclude organismié responses to p;rinataf)
events (Bilow, Rubin & Rosen, 19;\}:5

lnstruct:on and Remediation

\]

By interpreting a large body of data as providing evidente for

.

dual process dysfunction, we have attributed th€ primary site for dys-

. functioning to be at -the graphemg-phameme transformation point (neuro-

4 =

log(cally‘gt Broca's or Werriicke's area). it will be noted that all

s .

[ 3

.
v
.
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the evidence seems to indicate the disabled reader has at his disposal

all the immediate qercepfuél processing and memory available to tne

normaf reader. This is_particularlz.imﬁoftant. .1t indicates that the

’

functions of this area may be particularly susceptible to compensatory
: 1

activity. SUCh activity may include practice and over'practice on

s i . . . )

grapheme~phoneme corng.eondence activities and other word related

skills. This practice is 2 necessity in order to agproach-ahtomaticity.

Given the potential of the disabled reader he wi1] then have, at his . ]
grasp, the opportunity to build a very Iarée repdioire of words and

grapheme-phoneme recognition skﬂl;..iﬂowever, because of the second

v

8

dysfunctien proposed these skills must strictly operate upod foveal
input without the benefit of normal pre’broceséing

We have hypothesrzed that the second site of dysfunc;non in the

' disabled reader i$ at the pervpheral retinal processing level. It is

not dysfunctional in the sense of acuity but dysfunct:onal in the sense
* .

that information in the periphery is not brpought into awareness. This

' )
dysfunction, then, foreps the reader to primarily be dependent on foveal

11

g L]
or central processing. \

) . - .
Many ha exgressed cautions (e.g., Bond & Tinker, 1973) about - .

' using eye movement record:ngs to diagnose a dlsabled reader and |

)

concur. Such use of eye movement measures is foolhardy. -‘However,

once the diagnosis has been confirmed on other behnvtoral inventories,
we might expect' to find patterns simglar to-those reggrted by Zangwell
and Blakemore (1973). Ibatnis,;;accadié eye mpvéments of disabled
readers tend to be very short in angular extent, relatlvely long in

S

duration. gnd show many regressions. These short movements might be

S ‘éié"
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attributed to the lack of peripheral guidance to subsequent eye move-
’
ments, the long duration might well be attribu:ed’to the inablility of

the disablig reader to integrate the.graphemic pattern into its pho-

.nemic counterpart, and the many regressioas might be attributed to

the overioad on memory necessitated by processing many small pieces

* ‘ ' “u 3 ) 3 3 —x
of information. The second of these characteristics might be altered

through compensatory training activity.y However, 'the first is what

————

yil! forbid the disabled reader from ever becoming an accomplished

reader.

The expansion of this nonfunctional visual periphery is highly

+unlikely and therefore the disabled reader must remain a disabled

“reader. He will never acquireﬁeffective efficient reading skills

LY

because he will be lirmited by an elemental type word-by-word reading
behavior caused by acquiring strictly foveal input. However, by.
.increasing his repetcire of words (sight vocabulary) and. efficlency

on word recognifion skills, he should approach the levél of*automated

=

PR ; t .
processing which would at least allow him to move down a line of print

&uickly, for exarple, some disabled readers repoftedly 'read'’ up to

. Lo . 3
200 words per minute. c N
[

As part of the developmental process, this early graphemic code

learning is critical and | am in agreement here with LaBerge and

Samuels. This critical phase probably dsminates until fburth-or fifth

. ? - . -
‘grade (Singer, 1974) or even into sixth grade (Spragins, Lefton § Fisher,

i

1976}, when comprehension skills begin to 6}edomiuite. ‘With experience, -

word recognition processes Seconn more automatcd to the potnf where

skill emphasis changes. | feel that this framework is cqnsénant even + *' ‘

.

N {
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Ceptual learning (Gibsén, 1969).

-equivalence (S=ith,skott & Cronnell, 1959). One positvive means of

613

with the more traditional theories such as those incorporated in per-

\

One nice feature of the automaticity process is that with experi-

efce ihere is stitl a.retention of the original bre-fluency processing

characteristig (Fisher & Lefton, 1975; Laéerge, 1974; Sp:ag?ns, Lefton
& Fisher, 1973).' Téis enables theJindividual to fall back ér attend, in
the'LaBerge and Saruels sense, to special or unfam?lfar‘features, e.g., -
italics, in the text when necessary, i.e., when unitfzing fails.l

Therefare, once word-by-word or letter-by-letter acquisition Ras

M

occured they are rot lost to the normal reader but are supplanted by mare
. -

efficient processing. Falling back processes may be witnessed when

the textualuéaterigl is highly utilated to elim?ni;e word shape and

” .

spacing cues as was deronstrated by Fisher (1575) and Lefton and

" Fisher (1976), and when text beco-zs more difficult.

Granted, there are problezs with co~bining Hochberg's notions

) .
with those of LaBerge and Sa-uelg, but | think it should becore evident

4

that these problers are workable. For exa-ple,.it may at tires be °
more 3ppropriate to gét away from a feature list notion into one of

’

using such a notion is to describe how extremely poor readgré and early
.. . ’

~ norma’l readers appéar to perform about equally well when dealing wi{E

typewritten and cursive text even though they have had-little.or no
. . ’ » ’
experience with cursive materials. This phenomena is quite well known

and a continual problem in explaining normal adult reading perﬁpfnance.

.

The primary consideration here 'ts the equaltity of the performance

‘characierlsttés of disabled and normal readers and the capability of

»

e : —_—
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handling typograplic variations, hand written and cursive styles with

-
.

- R g i N .
little or no experience. Notions of a feature list have very little
L T —— —————————— é N

* ~-

‘relevance because there seems to be very little overlap of features

% T

]

between and within these !ette&s. )

i i
Let me digress for a moment!. V' 'would like to describe "'Bobby's"’

reading disability. Bqbby was a reading disabled student at the
) ‘ . T Lo -
Kennedy School, Johns Hopkins University. He is bright, alert ang‘

reads 2.5 years below his age level - he was 8 years old. He khows

“ >
4

his ABC's but experiences dif%iculty putting letters together. He -
also knows rany words. One day in a typical élass of ''phonics"’

Bobby saw and responced éo the family of ''ale' words shown in Table

P

Za. His resporses as you can see are quite consistent - 'R'" for "L", ‘

a
, mrtoeeccecccccccscvoncocvs s nrecccacne-

INSERT TABLE 2 a + b ABOUT HERE

e eeccccccnsncaca e errecccacaee

~

7.

o —

His teacher wég pa;ienx‘and reviewed the lesson by going to the

board and writing what you sg€ in Tabte 2b. The features of the

1

cursive "ale' words are uite distinct from the typewritten 'ale'"’

words, but the phohemic transformations -'although incorrect - were
: F

identical.

' We are presently in ‘the pt;cess of setting up a s;ries of experi-
- : 4

ments to examine the eye hovement records more closely of early and

older disabled readers. tiot for the sake of diagnosis {we h;vg many
perfortince méasures for this), but ?rimari}y ;cfeak$ qéa]itafivel
e ¢ a= Y '.“ /—\\ ) -
svaluations based on' the feeling that the'eye movements themselves are the
result and not the pausefbf the disability. A’furi r and more in
. . .‘ 3 » - - - . "
depth analysis of a possfbrﬁ short-term mesory proc*ss breakdown will be
. ' \\ 0 I‘ .
, ‘ : a
4 te * . ' .
‘-736 ‘/} .
/

. /} g . .
< - L =3 .,




p, . .
made and same attempts will be made to examine disabled reader ;\?v

N -

' formbnce after intensive word related remednatcon

L3

b feel that before we can define any procedures for lnstructional

l

!

I .
|

" remediation a problem must be solved and a shift in emphasis must
be accomploshed T?e first is the .problem of defining and descrnbrﬁg
of fhe specific learning disability. Glenn (1975) recently wrote &
light ;;d inter;stipg article in which he describes "the myfﬁ of
the learning di;abléd chiid“i He claims that one of the prin-
ciple pwnb%tms in labeling the learning disabled child as a !earnnng
disabfed child is the unawareness of mixed symp@omology in a,
particular ch;ld. The literature is repleat with'descriptions of
learning disabilitieé'xhéi'génerally refer to ch!ld;en who have dif-
f;tuliy wrderstanding or using spoken or written language. Somei
satples of ;ﬁe terms used to describe a lea?ning disabled child are:

dyslexic ’

educational handicapped

emotionally disturbed

learning disabled

minimal brain damaged

/
organic brain, syndrome

perceptyally haﬁdigapped -

specific learning disabilities

specific reading disabilities
or anyone qot.mentally retarded, trainable mentally retarded, gifted
. or fiormal. 05:3519ns have arisen when any and all of these have been

used synonymously and others when they are diéc;imtnagory. The problem

goes on. Of 500 learaing disaéled,children he found:




s . Va
L7 b
.

i

R ' s~ LT f i
S .; ' z 67% with visual perceptual diffic;lties;
. 65% with anxiety syndrome; .
| k43 wifh mi xed latera;ity; '
‘ 39% with poor qoqgentratioﬁ; . : - .
31% tow frustrationiio;grance;
22% with speech.disbrderﬁ; |
27% hyperactivity; ’, ‘ '73 v
212 hypoactévity;
2?2 withdr;wa¥;
léz aggressiveness.
Even with all of these possible symptoologies he never even looked
at or Fisted cognitive disorders. . )
Second, | would advocate a 'shift of importance or emphasis from
~ the perceptual to the ccgnitive. _In other words, input processing
' - _ to integration. It is felt‘tgat the only level of perceptual processing
) - evidenceﬁ:as dysfunctional is thal of the peripheral retinal proces-
- sing. Expansion of the perceptigl span or fraiAing enhanceneﬁt of
vxh; right visqal field input to the )eft hemisphere are basically an

impossible and impractical. It is therefore deeméd imperative that

concentration be.spent on the enhancement of direst lahguage based skills.

- | would like to suqmarizé what has been described here and pre-
. . \\_/' .

viously (Fisher, 1976) and-at thé same time make some projections
about what might be incorporated into instructional procedures while

expressing some related concerns.

~é - A) Disabled readers know their letters and can locate them;

- - - [

38 -
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b el

B) When two graphemes are put fogether there is difficulty -
’ . 3 ,y. & 3
generating the appropriate phoremic representation, e.g., ba;

C) with appropriate practice disabled readers will learn appro-

priate grapheme - phonéme correspondences and will;be able to say

appropriate letter names and blends. Additional problems are presented

when the disabled reader encounters new and infrequent wqrds; especially

when a one to one relationship between graphere - phoneme corres-
T pondence does not exist, for exarple, in words like ''tough'. Emphases
,ﬂ/// on such correSpondencés and-'perhaps. more irzortantly orthographics (see
Venesky and ﬂaséaro‘elséhhere in this volure) a}e deemed critical;

. . .
D}  When subseguent stages of '‘proficiency'’ are attaired - through

phonics reinforcercnt and repetition - the disabled reader will still
be p}ocegging text word-by-.ord minicking an elerentary processing

strategy. We nray discover that this is due to an inappropriate peri-

pheral visdal-processing'stfategy;yhich exhitrits itself in ihappropriate
attack skills, e.g., making many eye rove-ents of--long duration” (cause

likely to be a dysfunctional visual peribhefy); *
E) The dyslexic or reading.disabled, as opposed to a slow reading
. 9
child, will KEVER learn to read in the sense of exhibiting the efficient .

————

. left to right information flow evidenced in normal reading adults. Com-

TR

pensatory activities such a: decoding and increasing the vocabulary
repetoire are appropriate, especially when such activity will carry the
disabled reader to more "automatic'' rapid word recognition which will

allow him to move acrosé a line of print, wordvby-worq, but up to 200 wpn.
e

Glenn (1975) also puts out a call for retearniné of specifics of the -

-
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4

.

: . ’
-and invoke an intense remediation program of phonics, advanced grapheme- o

.ZOWpensatory t}aining which will allow the dyslexic to process visual

: t ‘\ :
-~ ‘1.
) - SRR
. %18\

] . ‘\
disorder in order to make the.child competent, but maintains that such \‘

‘ . - v |
.a' call is overly ambitious, idealistic and consequently naive: ' i‘
. o . - <
. \ t |
F)  If we expect -the disabled reader to attain even this high . ]
- * r

of a degree of proficiency, we must get rid of diagram, block and form

4"'- . .‘ .
training, three dimensional feature discrimination - tactile and visual,
v
~

phoneme correspondence ¢theck lists, letter strings and words, words:

- ; ;o
words in poth auditory and visual modalities. Glenn (1975) is critical -
of Frostig's Devg}opnental Test of Visual Perception, the 11linois *
Test of Psycholinguistics and similar inventories. It i§ not only

LY

that these inventories reasure different things (low correlation),

but these inventories measure aspects of behavior, probablyftotally-

unrelated to the reading behavior_o? learning disabilities in the

first place. 'Reorientigg is imperative! It must be done at the

classroom level. Teachers rust discard perceptual motor and physical

programs and provide children with instruction in language centered

programs such as phonics, decoding graphemes into phonemes, and

other direct measures of language based skill acquisition;

G) If we take anything from these symgogha it should be more Ve

than a ‘descriptive gobblygook based analysis of speéific'dQSIexia

end learning disorders. Understand that dyslexia can't -bg cured\-

.

the brain will not stand fof that, But the brain is succeptatle to

LI ~

v;?Bll information.
P R

(H). In speaking with educators of children with special ‘problens

. ) ,
_there seems to.he an overwhelming cry for corrective ‘progedures. These,

T . 40 .' I.:

. . .
.
.
@
. \ : . .
~ - 5 N »
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teachere and reading_;pecialists seek an appropriate tool for compen- o
satory reading. The majorigy,of the tools now available are inappro-
. p{sate and a waste of time or have not been tested fully and may end up = ._~

ahat way (Hlller 1976) What is needed is .3 tool directed to basic -

language acqu|<|tnon sknlls To be optimal the tools shoqu be easily

~

administered and not time consuming. lvory tower types take heed!
.' 1) With such,éeeat concern for the disabled reader, what about

accompl&shed skilled early }%ading children? What are they doing

right- even with so much less effort devoted to them? Another point for
he reorientation! )

-

'dLestfon the concept of perceptually handicapped.. If the - 1

children a(e perﬁcptually handicapped, how is it that they~often show o -

-t

hlgh degrees of 4rtistic - both graphuc and husncal - abnllty,

K) Bewarei In describing learnang and reading dssab;lltnes, it

is often comnon' to describe the cause of disability by attacknng the )

. <

 symptoms. | feel that 50 years of such mnsunderstandxng has provided BN

only one good thrng and that is that it has brought us all to these

meetings. This is not enough, however, for over than 50 years we have
§otﬁen very little understanding of - the reading process, h;ve QO-SQi )
of school-age children reading aeloh grade level and 15% of fﬁese are

boys who are severly d;sabled }eaders. '*x -
.:“ _ L) -‘Question the two stage per|pheral to fovea{ notion ana its -
analogoys per&pheral to cognitive process stream and autoqg;»c|ty. If

it doesn t work - discard it and move on - if it wor<s, use it!

N /\ "‘ i < ' ) N Y
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Footnote
/'

1. The text that follows has Targely, though not as fully, been

presented at a recent symposium, "Perceptual Processes in Learning

2 -~

Disability', at Western Uaéhipgton State and is contained in;those

proceedings.
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Figufg\ﬁaptfbns

Figure }. Eye movement scan path reﬁordings of a subject reading (left)
and séaiching (right) paragraphs (a) NormaJ type - ﬁormal space, and
(§),Al£erna¢ing type - Absent space. .
Figure 2. &éme-ﬁifferent reaction;Eide of children and adults as a func-
tion of retinal location. " -4 ) -
Figure 3. Model of th; initial processing stage during reading incor-
porating peripheral retinal involvement and the first stages of au;onaticity.\
Figure 4. More complete attentional model of information processing

_during reading. Model incorporates eye moverent sequencing angd comple-

mentary PSG and CSG systéﬁéviﬁto an automatic processing sequence.
- . J’

&
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T T * " OPER DISCUSSION OF FISHER PRESENTATION ‘ . /

ROSNER: I have an interpretation problem. You are saying that the peripheral

h — S

retina process is a central function that imposes tremendous constraints upon the
< 3

degree to which progress occurs in a reading program. Is it fair to speculate

7‘

- There is a great deal of eapirical evidence around that shows that,

. that it 'is Just the opposite?”

depending upon how precisely you def_in'e dyslexics, aﬁny kids can be taught to
read with a fair amcunt of fliuency, and that, as they read, there is no question
that their eye wmovements improve. I would speculate that you would also see

their peripheral retinal processes improve, Just as a function of develoﬁment.

.
P

» .

PISHER: I speculated that that wasn't the case, and I don't think it is the )

3

case. I th_ink that Blakemore and Zangwill, for example, who have collect}_d\ eye
movements data on a particular dyslexiq, found what you say not to'be the case.
As an"adult, the dyslexi:c} does not make the larger eye uovenentj,; hi? eye

mﬁcnt.s do not change.: . .

RCSNER: No, he does not become a better reader, either.

£

!
=

FISHER: Mo, he does not become a better "reader." Some disabled readers have

‘a knovn to "read” 200 wpm, but they remain word readers or recognizers.

3 »
-

»

ROSNER: Precisely. What X am saying is that as you i{mprove his reading ability,

you will get an improvement 4in eye movements.
" -

FISHER: Mo, I den't think so. I think they are process delimited. I think you

e . 51 L8

i
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-

Al

/7 ¢
will find that as rapid word readers, their eye movements remain qualitatively‘

-

|

|

|

s

l

A

| .
| and quantitatively different from normal readers.
L ) .

{ ROSNER: I don't.

- FISHER: I think the data are contrary to your thinking, if, in fact, you are

defining thea as specific, hard core dyslexics.

@

ROSNER: That's a vague definition, ’

. FISHER: 1It's a vague definition.

RESNICK: I think wé have a definitional problesm. Who are yo talkihg about? 'He.‘
un‘y the label learning disabled to as much as 25% of the populafiion these day's.
} 7 . . ) . ) {
> You are surely not talking about 25% of .the population. Who you talking -

about, @pd how do you kmow who they are?

»

[

FISHER: 1 an talking about gobablz 5 to 7% of the yopulation, all of whom vculd

' fall under the general rubric of learning disabled, but uho shou deﬁ.c':lts in

.. visual verbal processing 2.5 to 3 years below grade level.’ S—
' RESNICK: And how would you recognize thea? ) . 92

FISEER: These are individuals who have no neurvlogically anomalous signs. They

bave adequate, or above sdequate intellectuml levels with IQ'd that range froa

-

<. ... 100 to 140, and vithout severs emotional instability. C ' ‘
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RESNICK: Mo, that 1is the normal disparity definition; dbout 258 of the

T

population will fit into that.

-

e

FISHER: I don't think that will ‘do. As a realistic approximation it may serve

us well as an esti;aate of poor readers who for a variety of intellectual,

motivational and emotional reasons are not reading at grade level but surely will

not do as an estimate for the reading disabled. -
} " -

) 7
RESNICK: You are not even talking about 20 or 15%, are you?

~ .
\nsm: It will certairly go to about 15 br 20, without any trouble.

K
1

RESNICK: !ou can't be talking about the same powlation that the rest of this
group is talking about when they talk about leamng disabled children. The
probl_e-_is how do you know who they are before yot,n atteapt to teach thea.

11. the question Jerry is ~ra151ng. What diagnosi;o possibilities are there, pot

proofs, but at least possibilities, fh your mind?

.

¢ > .
l{mm.: I was using kids who were undergoing .remedial work at the Kennedy
Institute at Hopkins. Kids who were' proven‘t;o, or at least shown to, have no

viap.a"l ;pou'uoa. They had none of the arbitnryfkinds of ' things we want to
describe them as having. WThey perfors adequately in matheshtical and music
skills. I think we are almost limited to that, and we can be more precise the
h\uh.:" we boost our oriteria of c:apabilitd.tn»f ‘Hith the tremendous ‘number. of
inoqpnsistencies found in tboJ,literatm'e regarding disgnostics and )di'agnoatic
tools, I feel we would be equally suspect if we did not rely on operations and

portornﬂoo
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SAMUELS: What about oral language sidlls? ‘

v
<

FISHER: Oral language skills were claimed tpo be bormal. Actually, comprehension .

LN

was normal but speech, as it turns out in some children, evidenced what I uould |

. call deliberate speech. It was characterized by pauses between statements.
L] . . [}
.. BATEMAN: Would ydu agree that until you can predict ahead of effdrts to
instruct, the question \rmins unanswerable? And that both hypQtheses are at

least plausible?

~

‘FISHER: One thing that may be able to settle this is more appropriate diaggposes

. ’
in° conjunction with observance of all of the idiosyncratic aspects their
- M - ® -

' behavior. If we can find a way to quantify or qualify these, _berore’ we get .to"

the eye movement monitoring systems, I think that has to be a step closer to the

»

answer. v

If we can Jjust take someone who is two and a half to three years .behind - in
reading 1level and call him a-disabled reader, that is not enough, I want to know 7
a lot of things about kim. I want to know whether or not he is s;xfféring ofrom ’

slov learning processes and Just can’t pick up the cues. I want to know if be

IF.I some r;curologioal diubuitioé we .don't ‘lmow abogg,\nybe even cerebral

‘ ‘pthy. 1 want to know that all the neurological proc;aa\es aro.intac;. Once I_
, lkmow that, and I have sn individual who can't read; I cai start asking wny. c 1
mt to be able to find ;ut vhere these processes are breaking down. Such
. sorutiny n'y.~ in fact, work as a dimoaﬁ'!ic teol. It would be nice to show that

the individual had some kind of dysfunctional periphery. 1 think adnlt\dyaluics.'
would show that also, and be liaited to their immediate foveal processing

" strategy. Maybe it will prove to be the best diagnostic tool for us soms day. I

‘ 54
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- . .

*® .
_don t lmov, but eye movements do refilect processing rather than dictate it so 1

-

- )

& (3

fecl we have a good shot.
) .

L]
4 -

STICHT: One of my questions has to do with the whole concept of automaticity. A

recent paper' by P"gl Colliers addresses the question of what bappens to al?thef

components of the %s pr'ocessng when automaf,icity develops. Bo they remain

but becoag performed in a pre-attentive, or unconscious, pr:oceasing systes, or

are previous kinds of cégabilitiesr &ropped out and hew techhiques developed?

ﬁ yonr case one could sdy that peripheral processing was
there all the time‘ but gets to be done automatically, or you could say,

ﬁvelopnentally, the child doesn't,nag,g that capability; he M it. Would

you cozment e the d'iff‘erence betveen the dmpping out of parts of processing as
a way of i.npr-ovin'g eft‘iciency and the processing becbming auton‘c?

e ;
» 2 ‘ . .

FISHER: ’iell Tom, Ididn't say they dropped 1t. I said they were still

/\,a\ailable. Hx thesis 1s that the processing develops to enhance fluency, but as

" we develop "old” processing strategies are still available if we nag_d thea to
. A4

fall back on.. ' ’

If we have to drop back to some less fluent, stage (that’s what the top of

that figure illustrat¥) to focus attention, we still have that ability in our

.

-3 ) . [ 4 .
-repertoire to allow us to utilize early stages, sort of an -Mtentiopal back=drop.

v

The more aut*tic the processing bacomes, the more dramatic the falling back is

exbibited: - 7 '\, .
. . e " .

¢ .
. = . - .
. -
. ’
- .

-

STICHT: I guess tbc distingﬁion ahould be' this way, 'hen: Whenever we process,

$RIC*

;
‘as adult ald.lled reeders do vc, tn fact, unconsciously do all of the previous

‘- r

l
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. 3
. . proces_sin&,_ except for the part that is j:!ie attentive semantic analysis? \

.
' * *

_ FISHER: No, I think we use the most fluent and efficient means that we have
4 S . ¢ , _ =
. . @acquired up to that time. '
’.. * ¢ 3 - . :_J/
’ 5- . . - ' ’
STICHT, Tbat means dropping out a previously used pricess.
- ! - . [
FISHER: No, it may be tl;ere, and we can call it up if we have to. ) ‘
‘ ’ ' 4 ) : .
] STICHT: Oh, yes. But I"lcnow it isn't being used.
. ) . .. - P L4
FISHEER: You're right if you want to call not being used "droppiidg ou_t," but I
Do still think it is there but not utilized. - A
. -~ ) \
STICHT: In contrast to going through all of the stages of some process, you drop
& out some steges? : , ¢ ) .
. . . /
'’ PISEER: Mo, I don't think s0. o ;
l Co - ' . - . . )
STICET: You said there-seémed to be no semantic sosething in the periphery. ;ﬂ-e
, yo‘ ‘taliking about something like a sesantic searchlight, with a number around it
in t:bo bead, or are you saying that words in the perii:bgry have semantic aspects?
R FISHER: It is not-a hm3t10n of the periphery to pick ‘up' nuni,g informsation.
_ mm:vhuumammd%mﬁmﬁmdﬂ.” .
’ - . ., - '] .
_g * ‘_-\ ) ." -t * \. .‘ :

. - . . *
%

- L . §6. - . .: ST
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'

) : A . :
FIS!!ER: Yes, I think it is.- If we are attending to and fixating on a pafticular

+

. word in a line of text, it is a foveal process that picks up that information.

STICHT: Those cues are not used for semantic purposes?

) ‘\__/‘

[l

STIi:HTt I thought that came from the head. If we are talking about the .

top-down, I thought the meaning was in the head, not on the page.

. s ! <
. 7 : . .
FISHER: tarl' was talking about top-’fown. The meaning may-be in the head, but we

A

dre gettiug theé information off the printed text. There is cryptography that t:be

reager has to 1nterpret >

STICHT: But how about the peripbery; isn't the information there made_

méaningful? . "y
( ¥

PISHEB No, I think an acuity function of the grose cues we can pick up in the

peripbery is not relevant £o meanin.g extraction situations.

FISH?B% !es Haybe out to six, eight, ten letters, but that's not many.

Bradshau cljins it is probably more. Although I agree I am choosing to be very

eonaerval:ive about the function of the periphery, concerning seuantics and

leuung extraction until there are more data Bradshaw is willing to say, hey,

look, some otber kind of ueaniqg proce_ssing is going. on out there that can reduce
A

atteation at the fovea anq‘allows us to proceed auch more rapidly aiong' a ’line of

text.

.'0 L4

» . .
STICHT: 1If you put it in small print ‘and put itlin little columns, put it in the

\ | 5 .

\

L
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- .+ foveal, would the reading disabled be able .to read it? ‘

4

.’ Y . - \
o FISHER: VWell, I am not going to make any prediction on that. Some possibilities
. F ~— e
are open for speculation. . ; [
. N 1
1

’ ¢ . - ) ’ B s
. ‘I think the disabled reader is capable of véry rapid word recognii?ﬁ{

3

exactly . as 1 proposed, ongé h.e goes through- these word related and repeti_tive: |
skill acquisitions--and that's what he would have to’ do. But he wouldn't be
reading, and that's where I balk. He _cin acquire rapid word-recognition, but
that's not readi‘ng!
N\

. GOODMAN: - I think that rgsearchers have to exercise q, kird. of responsibi!ity
téward' the nisuse.s, as well as' the uses, .pof things they may see in print. b,e |
bave already es;ai:lished that as soon as you make tt;o di;nal prediction thai ao.e‘

* people are inca;;able' of learning’to.read, teacber(a;d others, who are looking 4

. 'for cop*-outs.vwill/_i:i;a it easy to say, "I shouldn't kave to try’to ‘te'acb th;u ‘
' po.ople. Art'er all, here is an autbo'ritative souz;ee that says tbey.canft learn.
The group you are t;alking about may be confused in minds of teachers. I don't
;‘Qé with your criteria for learning disability, 'bot zbu do have evidence for a ‘
group that could easily be confused with other groups, so that up to 355 of the : ‘
chudrcn in our ~schools could be ‘de'ac"riibed as 'letrning,diaa?lod. I think you :
hate to be careful “when yo;.x talk about people who ae mablc|t; learn. Maybe you

|
1
|
|
i
|
|
|
i
J
. T . -
- o /abouldn't say it even if you bplieve it, it could lead to dangerous results. ,

-

Now the question I want to ask bas to do with a phehomenon that we find in
.looking at Iiids' natural reading of texts that they havea't seen befo-r'e! real
‘ - - _ . . . » ) )
story material, natural language. 'd lika Yo know bow it would fit into the

composite model that you have déeveloped. Ve note very early and very »
s -

L]
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consistently that you can tell what syntactic strutture a child has in  @mind at
‘tbe beginning of the .sentence by the intonation pattern the cbi}d finds long
before be can possibly process all of the information. For example, 'kids start
to read questions with question intonation and that covers the whole pattern.

Dependent clauses are treated as dependent in their 1ntonation. In ract, ‘it is

-

pot difficult to predict ‘sthere a child thought he wa_a going by the intonation he

LY

used. Can you expiain that phenomeffon within the model “that you are ué}lng?
- - '° N »

FISHER: Probably not, but I don't know how old the kids are you ‘are talking

about.

' =

GOODMAN: I an talking -about kids near beginning.

4

FISHER: First and second graders can do this? They can recognize embedded

clauses, for instance, and 'realize that there is a question coaing?

~

GOODMAN: Yes, sir.

FISHER: Well, try fHat with a senténce without "Why® or “How."

GOODMAN : !ell, of course. Bat then you are sayi'tg that the kid s using some

kind of information. ‘ - .. -}
: . ~

. ' ¢ -
2 . .

FISHER: That's particularly obvious; the fact tHat it is the first word in the

‘sentence is going to tell him a question is coming..

- o o
ooonan But you have to know that, in order to use it.

-
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PISHER: You have to know it is a question?

o GOODMAN: You have to be using’a predictive striategy in order to make use of that

information. And the process 1is no different in beginners than it i3 in sore '

P - 4
advanced readers; it is just more complex with more advanced resaders.

!’ISH!R:_ Bow does that affect how efficieritly he goes across a line of that text?

-

GOGDMAN: Something is happening to cause expectatioms to take place.

\\\/' -

= FISHER: He is expecting a question mark, but how do you imow how well he
predicting that sjgnificant words, meaningful words will occur in that 1fne? I
think we are r.alld.ng about tawo ddfferent fhings. I am t.allc'ing about how he is
yicking up this visual-verbal tntomtion, not bow he is picking up sesantic

L\:\';‘ ; cues. o . . . ’ . ’

\ GOODMAN: Bow'sbout how he is selecting? . 7 '

\“‘ : ; - @ ) )
—” FISHER: /_J would ask- Uhether tbe occurrence of My slows downr or restricts h.ia
f ' processing stntegy. Aod I don't think it does., But I don't lnow what that has

; to do with intonation or the perceptual processing of the text.
S )
QOODMAN: Ir the child is able to decide that bo is rudiq : queauon and 1if

.

. that affects how he deals with the subsequent inromuon, tﬁat's a decision. 1If
you have words uu r_gg_d vhere you havo t.o maks dociuona {n advance about ’.
. - .

whether they are prssent tense or puttenu haopbones, andaororth the

3 dooigion beas to be made. Some sort of prediction bas to be made that isn™t based’

F/ L b0~ <
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4 - -
simply on the use of graphic information. I would ee With you that peripheral

. . P
vision is certainly involved, but I can't see how it could not be related to a
// .

prediction kind of phenomenon. ., - ,

FISHER: I think what )bu are asking is an eapirikal question. You are
contriving sentences ‘that start with 'why" and dén't even end up with a question
mark.

L) -
GOODMAN: I am asking you to explain what happens when ,k;ds deal with natural
ltnf\ag I don. haye' to contrive it; it is there. I want you to.explain it.

FISHER: I am not familiar with that, I really am not.- I don't’v how to

explain intonation.

LESGOLD: There is scme suggestion, in t.be‘ literature on attentiomn and huczan
<

performance, that when people are highly aroused (because they are working hard

- at an information-processing task or perhaps for some other reason) they tend to

’

be more focused and to ignore¢ peripheral information. 'fhat., rather than some
dysfunction in your perceptual ability, might explain ,why you just didn't see

some of the times that Lauren was holding up before.

FISHER: I saw them, but didn't attend to thes.

i

+

»
LESGOLD: . This suggests that it is L‘I’efst possible that some of ‘the lack of
peripheral iatorlat_.Ion usage that you are seeing is siaply due to the fact that
the Ikid is working very hard at seeing even one word and that once he gets better

at that, he will, ﬁelatively automatically, be able to pay more Qttention to the

Y 61 ,
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periphery. Obviously the way to test such a hypothesis is to keep track of some

N
measure of level of arousal, in dysiexics and other kids, and see whether the two

|
’ « . 'S |

are-different at all.

s

FISHER: Alan, I think we have a slightly different situation. VWe saw the
developnental progreession with normal - text. A situation similar to what you
deacribed may be happening to the early readers, who, because their attention has

to be ‘foeused, can't go fluently along the line of text. As soon as they are

able to do that, as soon as they acquire word recognition skills, they become

more fluent and utilize the peripheiy. Dyslexics dog't. Possibly by expanding
- N /

their use of the periphery, or possibly by increasing tkeir recogniticn-span even

though tilll now such £fforts have proven futile, changes aight ogcur. Hdvever, I i
feel more ccafortable describing these ‘qualitative differences in terms of‘

dysfunction because development doesn't free thes ‘from functdonal 'tunnel‘*

ViSiOD-' ’ ' . ¢

¢ \
— 1‘

My qﬁestion is why, even with reaediation 30 some readers never progress

P

1
\

past that stage?. Is it always the attentional restraining, always some lateral

inhibiting effect, or something else,that may be goim‘ on here? I am trying to

g

at least get one. way of looking at it. My way may be speculative but I think

it's a sbot. e ) ‘ /

. ) L? 4 |

fmmm “Are you oaying tﬁat there i3 a lack of peripbeul processing in

’
4

\/diublod readers ﬁ it S not a perceptml thing, but some sort S central

processing? . ’ .
. :__/, -
o \
. . ‘v‘ p
FISHER: Yes, if, in raét, we ate deacribing visual acuity functions, the kids
NE - L~ T

can ‘understand; they can idpntify-lights out io periphery, so it seeas to be

62 - : N -
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-

something more central that is not processed.’ .

2 . " . . )-
.
PREDERIKSEN: Then I tbink that if I were going ‘to try to malce- recomendations
L ] .
about- "what to do with these kids, T uould want to know Just what those centrti)

proceasng runctions are. I would also want to look very closely* at-the way that
- : . ’ LI 4
those kids process oral language.

’

—

Iow, if in fact the ld.ds are able to process oral langane in an efficient °
manner, then ikmowing —what is specitic to reading and"in light ot vwhat I was

saying about what happens to the wbo;e systea when dift‘iculty is epcountered at

n

one level, I would want to suggest that maybe there ar; other yays of teacbing a =

child to read that will nake up for tbis ditticulty .
# I
. ' ) ’ £ . -
: For example you could he®p him develop a conscious strategy that "mc_ludns

-

looking fop the verbd, let's say, and then guessing, hyp‘othesisltesting. I don't
\ .

propose that as a serious method, but there ou;ht to be ways that you ,could
capitalize on the processing abilities the cbifd already has.

-

FISHER: That's what I atteapted to do., . e ) e

-

FREDERIXSEN: Would you make this reqommendation to the National Institute of

4

Education: that they write off dyslexics? ' ) «

-
bl

Y|
- PISHER: Mo, no,.I don't think I said that. I 'said that there is an apprépéiate

way to deal with compensatory activity that would allow.dyslexics to:handle

visual yerbal information quite fluently. The method ia related to rapid word

N recognition process, and it will work. —

63
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L

RESNICK: But you also said, "Give up on any real ‘efforts.”
- ’-"i'} ' ' ‘ 'é’
'PISHER. No, I didn’'t. I said if we are looking for a cure, it is not going "to

E
be tzre. But I am saying compensatory activities are appropriate.

% .
5 v .

RESIIC!‘ sBut did you not aay that there should 9e na expectation that these
®  ‘children %r people will ever read? S 7 '
' FISHER: 1 said we sbouldn’t expect that tbey will ever be fluent readers, and
. that's different 1 anm talking about predictability, moving fluently across a ‘
1ine of print, rather than talking and spl.itting up the words with a very shor‘-t |
é‘;e <aoveaent. If in effect, high speed uord.recognition would allow for some 1
s\dcfgme of predictability _because of a reduced sbort-t:em (nmory ’load, but ihe$
strategy would still be' uord-by-uord-—oniy faste'r than before. I think that is a

Qualitatively and quantitatively different - type of reading than Carl is
‘ )

describing. . » ' ~. |

- FREDERIKSEN: Maybe there was a misunderstanding about it.

'l
.,

.

CHALL: The point ;ras sade that they had remediation, but nobody a—slc_ad what. kind,
for how ion;, when. And it seeas to me that that's the ver; thing we are here
' for, for the more or less noru.‘rruder or the one vho starts slower. ' But
eventually this has to be explained, because the children wbo have u:wen
dyslexia, those who do 'ul‘i.;auli become fluent enough to go to tollege, and‘
ultisately to medical school, may mot be at the highest level of rate of reading,
but they do reach a fluent point, and uqnlly after many, uny yeara of help. So‘

that 1in a sense ono could agree with you: There is no cure, but thare certainly

-’
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-

is treatment that helps those with,reading probléms function at almost normal‘and

-

eéven better than normal levels.

‘ -y
FISHER: Exactly! That's the point I was trying to make, when I suggested going
toward these very rapid word recognition processing skills.

—_—

CHALL: But that's only one way. I'd say there are many.

i

~ P

FISHER: Sure, only 6ne way, but whichever way is used I think that measuring the
devélopnental progression of eye movements will enable us to assess strategy
changes that might occur between early and later stages. Uafortunately, 1 have ;‘
.feeling it £; still going io reflect tbis word-byfbord processing stagg, but they
are going to have to.do it muéb faster tha; the "normal” cnildren must do. So
they can handle text, you are'rigbt,'they g0 to med school, tbe; read 200 words a
minute, that's rine% that's our goal. Finally, maybe I am getting tbf&ugh} I anm

' not saying, "Give up on these kids," for bfiXen's sakg'quité the contrary.
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